LA-UR-16-29296

Approved for public release; distribution is unlimited.

Title:
Author(s):

Intended for:

Issued:

Nanoparticle standards
Havrilla, George Joseph

pentachart fact sheet on research project

2016-12-08

VA

.
s LonLuamos




Disclaimer:
Los Alamos National Laboratory, an affirmative action/equal opportunity employer, is operated by the Los Alamos National Security, LLC for

the National Nuclear Security Administration of the U.S. Department of Energy under contract DE-AC52-06NA25396. By approving this
article, the publisher recognizes that the U.S. Government retains nonexclusive, royalty-free license to publish or reproduce the published
form of this contribution, or to allow others to do so, for U.S. Government purposes. Los Alamos National Laboratory requests that the
publisher identify this article as work performed under the auspices of the U.S. Department of Energy. Los Alamos National Laboratory
strongly supports academic freedom and a researcher's right to publish; as an institution, however, the Laboratory does not endorse the
viewpoint of a publication or guarantee its technical correctness.



NANOPARTICLE STANDARDS

Point of Contact:
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havrilla@lanl.gov
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Benefit

* This approach creates particle-like deposits of

known mass in known locations
XRF image of 10 pg deposits

of gold on silicon substrate
ina 5 x5 array, 500 um

separation
e ——

* The long term goal is to develop a hybrid deposition
methodology utilizing nanoparticle solutions to create
deposits of known atomic composition, in known locations
separated by 10-20 micrometers.

Applications

* Creation of custom particle standards for IAEA laboratories
in addressing calibration of spatially resolved
instrumentation in the characterization of particulate matter
for safeguards applications

Project Description

We will purchase a COTS materials printer and adapt it for
solution printing of known elemental concentration solutions. A
methodology will be developed to create deposits of known
mass in known locations on selected substrates. The deposits
will be characterized for deposited mass, physical morphology,
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Picture of Dimatix 2850
materials printer

Expected linear correlation of deposited mass
with instrument response -

= # U atoms
R-square = 0.986

SIMS sputter analysis of
DU deposits from 10 fg
to 10 pg on carbon

# U atoms

thickness and uniformity. Once an acceptable methodology has substrate

been developed and validated, we will create round robin T

samples to be characterized by LGSIMS instruments at LANL, o . . . . : . .
0% 10° 10t 10° 107 10' 10° 10'

PNNL and NIST. We will demonstrate the feasibility of
depositing nanoparticles in known masses with the goal of
creating separated nanoparticles in known locations.

Current Capabilities (TRL-4)

e Evaluate and purchase the Dimatix printer

Mass U depacsited (pg)

Preliminary test deposits of gold, 10 pg using the proposed Dimatix
materials printer. Plot shows anticipated linear correlation of DU from 10
fg to 10 pg using LG SIMS sputtering to measure the deposits

Anticipated Final Capabilities

The final prototype will have the following:

« Creation of custom composition and isotopic particle
standards to calibrate instrument response for
unknown particle characterization

*  Modify and develop printing methodology for solution
based deposits.

e Test deposit methodology with round robin samples
analyzed by LG SIMS at PNNL, LANL and NIST

» Ultimate goal is to develop a ‘cookbook’ methodlogy
to enable other labs to create their own standards on
demand using this printer

e Test feasibility of nanoparticle deposition using inkjet
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